Clinical feature of anaplastic lymphoma kinase-mutated neuroblastoma.
Anaplastic lymphoma kinase (ALK) has recently been identified as a gene conferring a predisposition for neuroblastoma. We have analyzed tyrosine kinase domain mutations and amplification/expression of the ALK gene and focused on clinical features of neuroblastoma cases with ALK aberrations. The frequency of ALK mutations, copy number gain, and expression were analyzed in 538 neuroblastoma tumors derived from 361 cases, including 161 cases detected by mass screening. These cases were analyzed according to clinicopathologic features including the International Neuroblastoma Staging System and patient outcomes. Three cases (0.8%) had ALK amplification, and 16 cases (5.2%) had missense mutations at positions F1174, F1245, D1249, and R1275. Among them, 7 cases were diagnosed at more than 14 months of age, and 11 cases were infants, including 9 cases detected by mass screening and 1 multiple neuroblastoma with a germline mutation. Of the 11 infants, 3 cases relapsed, and 1 case died of disease. Among cases detected by screening, activated ALK cases showed significantly worse prognosis (P = .002). Of 7 older cases, 5 had MYC amplifications, and 5 died of disease. The expression levels of ALK were up-regulated in cases with unfavorable outcomes. In cases with activated ALK neuroblastoma, survival rates of patients detected by screening were significantly better than those in the clinically detected group (P = .025). The results of the present study support the hypothesis that activated ALK tumors represent a specific subset of neuroblastomas. These tumors usually develop in infants and may have a high capacity for recurrence.